Uptake of endoneurial lipoprotein into Schwann cells and sensory neurons is mediated by low density lipoprotein receptors and stimulated after axonal injury.
During Wallerian degeneration of rat sciatic nerve, the expression of apolipoprotein E increases and apolipoprotein E-containing endoneurial lipoproteins accumulate in the distal nerve segment. In established primary cultures dissociated from dorsal root ganglia, Schwann cells and sensory neurons internalized rhodamine-labeled lipoproteins isolated from crushed rat sciatic nerve as well as low density lipoprotein (LDL) from human serum. The uptake of endoneurial lipoproteins could be inhibited by an excess of LDL or at low temperature (4 degrees C). After transection of nerve fibers in dorsal root ganglia explant cultures, the uptake of lipoproteins was markedly stimulated in Schwann cells that were in close proximity to degenerating neurites. A specific monoclonal antibody directed to the bovine LDL receptor (clone C7) was shown to cross-react with LDL receptor preparations of rat endoneurial cells. LDL receptor immunoreactivity was expressed by cell bodies and processes of cultured Schwann cells, sensory neurons, and fibroblasts from dorsal root ganglia. Incubation of Schwann cells and neurons with the LDL receptor antibody strongly inhibited the uptake of endoneurial lipoproteins. Our results provide direct evidence for the important role of the LDL receptor-mediated pathway to internalize endoneurial lipoproteins into Schwann cells and peripheral neurons required for reuse of cholesterol and other lipids in myelin and plasma membrane biogenesis during nerve repair.